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Fig. A-1. Types of Adsorption isotherms ( 2004).
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Fig. A-3. Elements of contained-sulfur drug detected by XRF.
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Fig. A-4. Elements of contained-sulfur drug detected by XRF.
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Fig. A-5. Elements of raw RH detected by XRF.
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Fig. A-6. Elements of raw RHA detected by XRF.
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RH-Ni (NiSO)-12 h RH-Ni (NiSO,)-24 h

Fig. A-7. Morphology (x 5000) of raw RH and the RH samples that sorb nickel from

2000 mg/L Ni (I1) solution for 0.5, 12 and 24 h.
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raw RHA RHA-Ni (NiSO4)-0.5h

RHA-Ni (NiSO,)-12 h RHA-Ni (NiSO,)-24 h

Fig. A-8. Morphology (x 5000) of raw RHA and and the RHA samples that sorb

nickel from 2000 mg/L Ni (I1) solution for 0.5, 12 and 24h.
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_ aromatic C=C vibration; carbonyl CO stretch of
OH stretching from group ( C=0) stretching from poly-saccharides, and
COOH,  COH, aldehydes and ketones,  COO Si O stretch from
and S OH asymmetric stretch;  C OH silicate impurities

N\ T
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Fig. A-9. FT-IR spectra of raw RH and the RH samples that sorb nickel from 2000

mg/L Ni (11) solution for 0.5, 12 and 24h.
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Fig. A-10. FT-IR spectra of raw RHA and and the RHA samples that sorb nickel from

2000 mg/L Ni (1) solution for 0.5, 12 and 24h.
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raw RH RH-Ni (plating)-0.5 h

RH-Ni (plating)-12 h RH-Ni (plating)-24 h

Fig. A-11. Morphology (x5000) of raw RH and the RH samples that sorb nickel from

plating wastewater for 0.5, 12, 24 h.
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RHA- Ni (plating)-12 h RHA- Ni (plating)-24 h

Fig. A-12. Morphology (x5000) of raw RHA and the RHA samples that sorb nickel

from plating wastewater for 0.5, 12, 24 h.
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_ aromatic C=C vibration; carbonyl CO stretch of
OH stretching from group ( C=0) stretching from poly-saccharides, and
COOH,  COH, aldehydes and ketones,  COO Si O stretch from
and S OH asymmetric stretch;  C OH silicate impurities
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Fig. A-13. FT-IR spectra of raw RH and the RH samples that sorb nickel from plating

wastewater for 0.5, 12 and 24h.
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Fig. A-14. FT-IR spectra of raw RHA and the RHA samples that sorb nickel from

plating wastewater for 0.5, 12 and 24h.
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raw RH-105 °C

raw RH-900 °C raw RH-1100 °C

Fig. A-15. Morphology (x5000) of raw RH samples after heating at different

temperatures.
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RH-Ni (NiSO,)-900°C RH-Ni (NiSO,)-1100°C

Fig. A-16. Morphology (x5000) of Ni (NiSOg4)-containing RH samples after heating at

different temperatures.
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Fig. A-17. FT-IR spectra of raw RH samples after heating at different temperatures.
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Fig. A-18. FT-IR spectra of raw RH and heated Ni (NiSOg4)-containing RH samples at

different temperatures.
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RH- Ni (plating)-900 °C RH- Ni (plating)-1100 °C

Fig. A-19. Morphology (x5000) of Ni (plating)-containing RH samples after heating

at different temperatures.
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Fig. A-20. FT-IR spectra of raw RH and Ni (plating)-containing RH samples after

heating at different temperatures.
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Fig. A-21.. XANES spectra and their first derivative spectra of raw Ni / SIO, sample

Murthy, et al., 2004
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